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GROUND TEMPERATURES COMPARED TO ROOF TEMPERATURES 
By B. R. LASEOWSKI 

[Weather Bureau, Huron, S. DaP., March 19351 

To determine what relation, if any, exists between the 
temperature of the ;iir on the tops of high buildings in 
the congested sections of large cit’ies and that ne,ar the 
ground out in the suburbs, is the object of the present 
study, which covers daily records for a period of 10 years, 
from October 192.2 to September 1934. 

The 
Weather Bureau equipment, used as one station, was 
located 100 feet above the ground level, on a building in 
the c,ent,er of the business section. The second st.ation 
was over a grass plot in the open, about 136 miles we.st 
of the first. The intervening country is only slighbly 
rolling so thn,t the topography did not affect the readings. 
The instruments in both cases were housed in standard 
shelters which, by their louvered sides and double deck 
roofs, secure both free circulation of the passing air and 
the exclusion of heat by extraneous radiation, direct or 
reflected. It should be mentioned here that during the 
last year and a hdf of this set of madings the We:tt,lier 
Bureau instruments were about 20 feet lower, owing to 
moving int,o the new Federal Building, just, across the 
stree,t from the former location. 

The Weather Bureau values of highest and lowest tem- 
perature are €or the period from midnight to inidnight. 
The ground readings were taken en& evening about sun- 
set, after the highe,st tempe.rature for the day usun.lly had 
occurred. In this connec,tion one might ask what diifer- 
ence taking one se.t of redings from nlidnight to nlidnight 
and the other from sunset to sunset c.ould mako. There 
were occasions when t,he, midnight rea.clings on tQe roof 
had to be t,aken as e.ither the maximum or the. nlinimirm 
for t8he following clay. As a rule the same held true for. 
the redings trsl\-en at sunset. However, these instmc.es 
were so evenly divided throughout the period t,ha.t, t.he 
error resulting from this ciiscrepancy presumably lm.; not 
materially affected either the monthly or a n n d  nmans. 
For more information in regard to the effecA of the tirile, 
element in the taking of temperature readings, the following 
papers covering this question will be found very interest,ing: 
“The limits of the day as affectzing records of nlinimum 
temperatures”, by E. S. Nichols in MONTHLY WEATHER 
REVIEW, September 1934; and “The effect of time. of ob- 
servation on mean temperatures”, by W. F. Rumbaugh in 
MONTHLY WEATHER REVIEW, October 1934. In  comment- 
ing on the two sets of temperature readings hemin, one 
will be designated the ground set and the other the roof set. 

The results of the study are shown in the five brief 
tables herewith. 

During the period covering these comparative obse.rva- 
tions, some of the lowest readings ever rec0rde.d in this 
vic,inity occurred, as well as the highest. 

By examining the means in table 1, we find that the 
popular opinion that it is much cooler near the ground is 
not a fact as far as average temperature is concerned. I n  
this study we find that for the entire period the average 
temperature a t  the ground was 56.5’, and 55.8’ 011 the 
roof. There were individua.1 months when the roof 
readings esceeded those on the ground; but there wa.s no 
regularity in their occurrence. 

Table 2, mean masimum temperatures, shows that the 
ground exposure averaged 1.7’ above that of the roof for 
the period. 

Table 3, mean minimum temperatures, shows that the 
ground readings generally were below the roof readings 
for the period, averaging 0.5’ lower. 

The observations were taken in Topeka, Kans. 
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Table 4, highest readings, shows that these values, like 
the mean maximurn temperatures, varied from one place 
to the other, but, as a rule, read closely topther. This 
probably is owing to the fact that when the air is warmest 
it is very thoroughly stirred up. Thus, on August 3,1930, 
the readings a t  the ground and on the roof agreed a t  110’. 
Again, in the year 1934, July 15, the ground reading was 
110’ and the roof record 1 1 1 O ;  and on August 10 when the 
ground indicated ill', it was 112’ on the roof. 

Table 5, lowest readings, shows the greatest differences, 
n result due to the more rapid cooling at the ground 
surface than on the roof of a building. Radiational 
cooling on the ground is more rapid when the wind 
movement is light and permits the air mass to become 
stagnant. Several dates picked a t  random are here 
selected to illustrate this: On April 26, 1926, with an 
average wind movement of less than 6 d e s  per hour, 
the minimum on the ground w-as 37’, 5’ lower than on 
the roof. On September 15, 1928, with i ~ n  average wind 
movement of 3.3 miles per hour, the ground tempzrature 
registered 54O, and the roof reading was 61’. On Novem- 
ber 1, 1929, with less than 5 miles of wind movement, the 
ground rending was 29’, 5O lower than the roof reading. 
It will be observed from this that differences of this kind 
may be obtained a t  any time of t,he year. A snow-and- 
ice c o v ~ r  is another cause of more rapid cooling a t  the 
ground surface. During the period January 12 i n  16. 
1927, several inches of snow accumu!nted 011 the ground 
on the 12th and 13th. Very little remained on the roofs 
by the evening of the 13th. On tho 14th the ground 
reading was 5 O ,  and the roof So. On the 15th the ground 
read 14’ below zero as compared to 9’ below zero on the 
roof. On the 16th the ground minimum was 16’ com- 
pared to 33O on the roof. Again, consider the period 
Januarp 22 to 25, 1930: The snow cover had accuniulated 
up to the 22d. On the morning of the 22d there was a 
ground reading of 19’ below zero compared to 13’ below 
zero on the roof. On the 23d the ground reading was 7’ 
below zero, but i t  was 1’ above zero on the roof. On 
the 24th the record was 9 O  on the ground, 12’ on the roof; 
and on the 25th, 3’ on the ground and 1l0 on the roof. 

The lower night readings on the ground resulted in the 
daily range of temperature averaging greater a t  the ground. 
The largest differences in this connection occurred during 
quiet spells when the radiation effect was greatest. 

SUMMARY OF COMPARATIVE READINGS 
[lO-year record] 

TAl3T.P.  1 

bienns: 

TABLE 2 
hfean maximum: 

TABLE 5 
Lowest temperature: 

Ground .___.__________ -19 -15 0 14 34 4 -  51 49 35 16 4 -10 -19 
Roof __..__.___________ I-lJ-Al 1 A  3 4  d 5 4  6 4  331 IC! A! - 4 - 1 4  


